Variable effects of gender and Western diet on lipid and glucose homeostasis in aged PCSK9-deficient C57BL/6 mice CSK9PC57BL/6.
Proprotein convertase subtilisin/kexin-type 9 (PCSK9) downregulates clearance of plasma cholesterol by liver. Its inactivation increases this clearance, reducing cardiovascular risk. However, a lack of PCSK9 could also lead to cholesterol accumulation in pancreatic islet beta cells, impairing insulin secretion. We reported earlier that 4-month-old male PCSK9-deficient (KO) C57BL/6 mice were hyperglycemic and insulin-insufficient relative to their wild-type (WT) counterparts. Here, we examined how gender and diet affect lipid and glucose homeostasis in these mice at 8 months of age. After being fed a normal diet or a Western diet for over 6 months, KO mice were compared with same-gender WT mice for fasting plasma levels of total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C), glucose, and insulin; for glucose disposal and glucose-stimulated insulin secretion (GSIS); and for pancreatic islet morphology. A. Females: On normal diet, KO mice showed lower plasma TC, HDL-C, and LDL-C, higher plasma glucose, and normal glucose disposal despite impaired GSIS. On Western diet, they showed comparable plasma TC and HDL-C, but lower LDL-C, higher plasma glucose, and normal glucose disposal despite impaired GSIS. B. Males: On normal and Western diets, KO mice showed lower plasma TC, HDL-C, and LDL-C, similarly elevated plasma glucose, glucose intolerance, and impaired GSIS. C. Both: KO mice on either diet showed pancreatic islet dysmorphism, with larger, possibly immature secretory granules. Lower LDL-C and impaired GSIS are two major phenotypes in aged PCSK9-deficient C57BL/6 mice. These phenotypes are modulated by gender and diet.